Enhanced-fluidity liquid chromatography using mixed-mode hydrophilic interaction liquid chromatography/strong cation-exchange retention mechanisms.
The potential of enhanced-fluidity liquid chromatography, a subcritical chromatography technique, in mixed-mode hydrophilic interaction/strong cation-exchange separations is explored, using amino acids as analytes. The enhanced-fluidity liquid mobile phases were prepared by adding liquefied CO2 to methanol/water mixtures, which increases the diffusivity and decreases the viscosity of the mixture. The addition of CO2 to methanol/water mixtures resulted in increased retention of the more polar amino acids. The "optimized" chromatographic performance (achieving baseline resolution of all amino acids in the shortest amount of time) of these methanol/water/CO2 mixtures was compared to traditional acetonitrile/water and methanol/water liquid chromatography mobile phases. Methanol/water/CO2 mixtures offered higher efficiencies and resolution of the ten amino acids relative to the methanol/water mobile phase, and decreased the required isocratic separation time by a factor of two relative to the acetonitrile/water mobile phase. Large differences in selectivity were also observed between the enhanced-fluidity and traditional liquid mobile phases. A retention mechanism study was completed, that revealed the enhanced-fluidity mobile phase separation was governed by a mixed-mode retention mechanism of hydrophilic interaction/strong cation-exchange. On the other hand, separations with acetonitrile/water and methanol/water mobile phases were strongly governed by only one retention mechanism, either hydrophilic interaction or strong cation exchange, respectively.